Assignment 5

Engi ne Mi ntenance (cont'd)

Text book Assignnent: Engineman 1&C, NAVEDTRA 10543- E1

Pages 3-25 through 3-41

Obj ective: Describe the
piston and rod assenblies
used in internal conmbustion engines
recogni ze synptoms of nalfunctions
and their causes, and indicate the
type of actions that may prevent the
recurrence of such troubles

Learnin?
types o

5-1.

5-2.

5-3.

5-4.

Question 5-1 is to be judged either
True or False

Before attenpting to jack an interna
conbustion engine over by hand, you
should first disable the starter
circuit

Wi ch of the follow ng synptons
indicate(s) that the clearance between
the piston and cylinder is above

tol erance?

1. Excessive oi
2. Piston slap after top dead center

3. Piston slap after bottom dead center
4. Al of the above

consunption

On Navy engines, piston defects are NOT
likely to be caused by which of the
following conditions?

1. Unbal anced | oad

2. Insufficient lubrication

3. Crown and land dragging

4. Excessive piston Iiner clearance

Operation of an internal conbustion engine
above the 3£ecified tenperature limts may
result in which of the following problens?

1. No lubrication of the cylinder walls
2. Low cylinder tenperatures

3. Increased oil viscosity

4. Hgh oil tenperatures

29

5-5.

5-6.

5-T.

5-8.

5-9.

[f the oil flowto a piston is restricted
where will the oxidation of the oil cause
deposits to forn?

1. On the underside of the piston crown
2. Behind the conpression rings

3. On the piston walls

4. On the piston crown

When the clearance between the piston and
the cylinder liner is too small, the

piston will NOT likely
1. seize

2. bind

3. break

4, wear in

The wiping of netal causes the rings to
stick In the piston grooves. Wat is this
action called?

1. Scoring

2. Scuffing

3. Calling

4. Wping

Wi ch of the following actions is/are
required to balance the load on each
pi ston of an auxiliary generator diese
engi ne?

1. Setting the fuel rack

2. Checking the conpression pressures
3. Checking the firing pressures

4. Al of the above

Cracking of the ring groove |ands on a
piston can be attributed to which of the
following conditions?

1. Excessive piston-to-cylinder clearance

2. Insufficient clearance between the
ends of the rings

3. Insufficient ring-to-land clearance

4. Each of the above



5-10.

5-11.

5-12.

5-13.

5-14.

5-15.

5- 16.

Wich of the following corrective actions  5-17.

is recomended for pistons that are
excessively worn?

1. Plating the piston

2. Replacing the piston

3. Resizing the piston

4. Metal spraying the piston

Wich of the following conditions may

cause |ow conpression pressures that 5-18.
mght affect several or all cylinders of
an auxiliary diesel engine?

1. A leaking cylinder valve
2. A clogged air filter

3. A clogged intake Eort

4. A leaking after-chanber

Wi ch of the following factors may cause 5-19.

excessive oil
operation?

consunption during engine

1. Wrn oil rings

2. Use of inproper oil

3. Hagh lube oil tenperatures
4.

Each of the above
Wiich of the following synptoms may be
indicative of excessively worn piston
rings?

Hi gh conpression

Hard starting 5-20.

L

2.

3. Oear exhaust
4, Al of the above

Carbon deposits that limt the flexing
moverments of piston rings are usually

formed when an engine is operated under
which of the follow ng conditions?

Excessive operating tenperatures

L

2. Hgh cooling tenperatures 5-21.
3. Inproper balance

4. Inproper |oad

Wich of the following factors may cause
a piston ring to extend into a port of a
ported cylinder?

1. Excessive engine speeds

2. Insufficient gap clearance

3. Insufficient ring pressure

4. Excessive operating tenperatures

Wen a piston ring breaks because of

insufficient end gap, it wll have (a)
bright spot(s) on what part(s) of the
ring?

1. Upper side
2. Lower side
3. Ends
4. Face
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5-22.

Wen fitted to a liner, if a piston ring
lacks sufficient pressure to return to
its original shape, what is the ring
likely to do?

1. War in place

2. Seize and buckle

3. Bind in the groove
4. Break under pressure

Wich of the follow ng conditions
probably causes the greatest amount of
wear on piston rings?

Wrn cylinder liners

Abnormal carbon deposits
Insufficient gap clearance
Excessive operating tenperatures

&~ oo po

Wiich of the following positions is
recommrended for piston ring gaps in order
to allow for cylinder wear?

1. Al gaps in line with the piston
bosses only

2. Al gaps 90° out of line with the
pi ston bosses

3. Al gaps staggered alternately 90°
with the piston bosses

4 Al gaps In line with the piston
bosses and alternate rings staggered
180°

A ridge in a cylinder liner nust be
removed when piston rings are replaced in
order to prevent the

bottom ring from cracking

top ring from slipping down

top ring and the land from breaking
rings from slipping too close

t oget her

~ oo ro—

[f you want to deternine the amount of
wear on a piston assembly, you should
measure only those areas that

make contact

are scored

appear to be worn
are pitted

B~ ooro —

Wich of the following neans are used
to lubricate piston pin bushings?

Spl ash oil
Pressure oil
Mechani cal oilers
Gl rings

~ coro



5-23

5-25

5-26

5-27

5-28

The interchangeability of piston-pin
bushing inserts is dependent on the
location of the

L oil holes

2. piston pin

3. needle bearing

4. pin bushing

Primarily, why are piston pin bushings

reamed?

1. To obtain larger oil holes

2. To obtain correct lubricating flukes
3. To obtain proPer bore clearance

4. To correct oil hole positioning

Wi ch of the following troubles can be
cagsed by misalignment of the connecting
rod?

1. Binding of the piston

2. Binding of the piston pin

3. Binding of the connecting rod journa
bearing

4. Al of the above

Wi ch of the follow ng tools should you
use to prevent overtightening of
connecting rod bolts?

1. Socket wench

2. Torque wrench

3. Strain gauge

4. Thickness gauge

Wi ch of the followi ng connecting rod
troubles is likely to occur because of
overstress?

1. Cracked rods

2. Msaligned rods

3. Qut-of-round bearing bores

4. Plugged oil passages in the rods

Question 5-28 is to be judged True
or False.

You should repair by welding or brazing
any cracked connecting rods di scovered
during engine overhaul

Learning Cbjective: Point out some
of the causes of engine shaft and
bearing failure and indicate methods
of reducing the most comonly
encountered troubles
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5-29

5-30.

5-31.

5-32.

5-33.

5-34.

5-35.

Vhat is the usual cause of fatigue
failure of the crankshaft journa
bearings?

1. Loose bearing shells
2. Inproper lubrication
3. Cyclic peak Ioads
4. Each of the above

What effect will extreme overSﬁeeding of

an internal conbustion engine have on the
main journal bearings?

1. Failure of the upper halves only

2. Failure of the lower halves only

3. Either 1 or 2 above

4. Failure of both the lower and the

upper hal ves
Wi ch of the follomjn? factors could be
the cause of crankshaft fatigue failure?

1. Inproper functioning of the vibration
danper

2. Inproper quenching or balancing by
the manufacturer of the crankshaft

3. Flexing of the crankshaft under |oad

4. Al of the above

The crankshaft of a reciprocating engine

naY be responsible for which of the
following conditions?

1. Lineal inpulses

2. Natural vibrations
3. Torsional inpulses
4. Natural frequencies

Questions 5-33 and 5-34 are to be judged
True or False

The term"critical speeds" applies to al
movi ng menbers of machinery wth the
exception of reciprocating-type engines

Continuous engine operation within the
critical speed range may result in
breakage of the crankshaft and connecting
rod bearing difficulties.

Assume a propul sion diesel engine has a
tachometer with the area between 700 rpm
and 750 rpm conspicuously marked in red.
The speeds within this range are the

maneuvering engine speeds
critical engine speeds

most efficient operating speeds
smoot hest operating speeds



5- 36.

5-37.

5-38.

5-39.

5-40.

5-41.

5-42.

To reduce torsional fluctuations and
ensure smoot her operation, sone diesel
engi ne crankshafts are equi pped with
which of the following devices?

1. Vibration danpers
2. Flexible couplings
3. Shock absorbers

4. Flywheel s

Wi ch of the following lubricants is/are
harnful to the rubber of elastic-type
vibration danpers?

Lube oil

Di esel oil

Light grease
Al of the above

Wich of the followi ng engine noises
indicates an inproperly functioning
vibration danper?

Grinding noises at |ow speeds
Cinking noises during starting
Rumbling noises at normal speeds
Hummi ng noi ses at high speeds

Question 5-39 is to be judged True
or False.

Crankshaft failure may result from
excessive main bearing clearances that
allow an uneven distribution of the
engine load during operation.

You can help keep engine journal
from wearing out-of-round by preventing
which of the following conditions?

1. Inadequate lubrication and journal
bearing failure

2. Overloading or overspeeding of the
engi ne

3. Excessive crankshaft
msalignnent of parts

4. Al of the above

deflection and

Wich of the following actions is likely
to cause excessive crankshaft

1. COverloadi ng

2. Overspeeding

3. Insufficient [lubrication

4. Excessive operating tenperatures

Wat valve assenbly trouble is likely to
score the camshaft cams of an engine?

1. A worn rocker arm bushing

2. A broken tapped screw

3. A chipped valve spring

4. An inproperly seated push rod spring

bearings

defl ection?
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5-43.

5-44.

5-45.

5-46.

5-47.

5-48.

Wiich of the following inspections to the
valve actuating linkage should be nade at
frequent intervals during engine
operation?

1. Inspections for
val ve springs

2. Inspections for grooved or scored
cam fol | ower surfaces

3. Inspections for inproperly seated
push rod end fittings

4. Al of the above

i nproperly seated

What is the danger in using an engine
lubricating oil that has a viscosity
hi gher than recommended?

1. Rapid absorption of acids

2. Rapid absorption of carbon particles
3. Surface pitting of bearings

4. COverlubrication

Question 5-45 is to be judged True or
Fal se.

When a bearing fails because of an
i nadequate bond between the bearing netal
and the bearing shell, the bearing shell
shows through the bearing surface.

Crankshaft journals that exceed the
specified tolerances for out-of -roundness
shoul d be refinished by which of the
following neans?

1. Stoning

2. @Ginding

3. Filing

4. Scraping

A rough spot or ridge located on a crank

pin journal should be removed by dressing
with which of the following materials?

1. 4 fine sandpaper

2. A crocus cloth

3. Afine oil stone
4, Both 2 and 3 above

What damage may result to a crank pin
bearing when the piston bushing bore and
connecting rod bore are not in alignnent?

1. Cracking at the opposite ends of the
[ ower and upper halves
2. Cracking at the same ends of the
[ ower and upper halves
3. Wping at the opﬁosite ends of the
[ ower and upper hal ves
4 Wping at the same ends of the
[ ower and upper halves



5-49.

5-50.

5-51.

5-52.

5-53.

5-54.

VWhat is indicated when the back of a 5- 55,

bearing shell contains a guniike varnish
deposi t?

1. Excessive bearing clearance
2. Normal bearing wear

3. Low operating tenperatures
4. Lack of lubrication

[f the lower shell of a journal bearing
is interchanged during installation with
a plain upper shell, what, if anything,

happens to the oil flow in the bearing?

5-56.

LIt decreases
2. It increases
3. It stops
4. Nothing, it remains the sane
Bearing lubrication is poorest when the
engine is being
1. overl oaded 5-57.
2. idled
3. started
4. stopped
Wat is the purpose of motor-driven |ube
oi | punps used on diesel engines?
1. To increase the pressures obtainable

from the engine-driven punps PY
2. To service the engine gear training

and bearings during normal operation
3. To lubricate the bearings before 5-58.

engine operation
4. To increase the flow during engine

operation 5-59.
In order to check for abrasive elements
in the lubricating oil of an engine, the
oi | sanples should be obtained regularly
from which of the follow ng sources?

5- 60.

1. The nmost accessible point in the |ube
oil system

2. The lowest point in the sunp

3. The oil filter element

4. The lube oil punp

What part of a frictionless bearing
shoul d you inspect for signs of pitting
and surface cracks?

Inner surface of the inner race
Quter surface of the inner race
Inner surface of the outer race
Quter surface of the outer race
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Which of the following actions may cause
dented races in the antifriction bearings
that support heavy shafts?

1. The application of too nmuch pressure
when the bearings are installed

2. The application of too nuch pressure
when the bearings are renoved

3. The application of vibration to the
bearings when the shafts are idle
for a long time

4. Each of the above

A frictionless bearing is always replaced
when an inspection reveals which of the
fol | owing probl ems?

It is difficult to operate by hand
It has brinelled races

It operates noisily

[t is dirty

oo ro

Only one race of an antifriction bearing
is mde a press fit because it is highly
desirable to have the other race

1. abrade

2. creep

3. renovable
4. unl oaded

Questions 5-58 and 5-59 are to be judged
True or False.

The only way to tell if a bearing has
a cracked race is by a visual inspection.

The best way to deternmine if excessive
[ ooseness exists in a frictionless
bearing is to conpare the bearing
suspected of being loose with d new
beari ng.

What is the probable cause of |ooseness
in an oiled roller bearing?

| mpr oper  adj ust ment

| nproper installation
Abrasives in the oil
Faulty oil seal

B~ ooro —



5-61.

5-62.

5-63.

5-64.

5- 65.

Learning Qbjective: Recognize the
purpose and types of auxiliary 5- 66.
drive mechanisns; and specify the
general inspection and maintenance
requirenents.
5-67.

What is the purpose of the chain
drive nechanism that drives the
bl ower on a diesel engine?

1. To reduce the speed of rotation of
the bl ower

2. To increase
of the bl ower

3. To time the operation of the bl ower
in the correct sequence of events
with the operation of the engine

the speed of rotation

4, To prevent overspeeding of the blower 5-68.

Wiat gears are used in the gear train for

the auxiliary mechanisms of nost internal
conmbustion engines?

1. Bevel gears

2. Single helical spur gears

3. Double helical spur gears

4 Worm gears 5-69.

Mbst internal conmbustion engine drive
gears are constructed of which of the
Tollowing materials?

1. Stee
2. Cast iron
3. Bronze
4. Fiber
5-70.

Wiat is the function of idler gears in a
timng train?
1. To reduce the speed of the canshaft
2. To increase the speed of the canshaft
3. To reduce vibrations in the gear

train
4, To transfer the rotation of the

crankshaft over a considerable 5-71.

di stance

What is the speed of the canshaft in a
four-stroke cycle engine when the
crankshaft is turning 920 rpn?

1L 230 rpm
2. 460 rpm
3. 690 rpm
4. 920 rpm
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Question 5-66 is to be judged True
or False

A longitudinal movement may be produced
by an operating gear in a train that is
secured with a loosely fitted woodruff
key.

What is the purpose for marking the
teeth in an engine gear train as shown
in figure 3-24 of your textbook?

1. To indicate the gear dianeters
To provide a neans for mating the

gears

3, To identify the size of the gear
teeth

4 To indicate the number of gear
teeth

[f the bushing clearances on the tining
gear train exceed the allowable linmt,
the bushings should be

ali gned
adj usted
r eshi mmed
reneved

~ccoro —

[f the only defect found in the auxiliary
drive gears is a chipped gear tooth

which of the follow ng actions should you
t ake?

1. Rebuild the tooth by welding

2. Smooth the chipped area by filing
3. Replace the gear

4. Realign the gear

Wien the backlash of a blower rotor gear
set exceeds the manufacturer's specified
limt, what nust you do?

1. Replace the gears
2. Replace the rotors
3. Retime the gears
4. Reshim the rotors

Excessive backlash of the blower rotor
drive gears may cause scoring of which of
the following parts?

Bl ower casing
Shim pl ates
Shaft seals
Bl ower | obes



5-72

5-73

An estimate of the life of a Roots bl ower
rotor gear can be determined by which of
the follow ng nethods?

1. A conparison of charts showing the
average use and wear with records of
the use of the particular nachine

2. 4 careful study of records of the
amount of wear as recorded periodi-
cally

3. A study of the manufacturer's esti-
mates of lifetime of the gear for
the engine

4. A conputation of the amount of use
the machine will receive and the
type of gear used

When one of the blower rotor drive gears
indicates a slight tooth fracture, what
shoul d you do?

1. Replace the gear with one from
anot her set
2. Replace the gears with a matched

set

3. Aign the gears to prevent further
danmage

4. Install additional shims to relieve

tooth contact
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5-74

Failure of a properly aligned and
adequately lubricated chain drive mecha-
nism may be caused by which of the
following parts?

Sheared cotter pins
Binding joint pins

Both 1 and 2 above

Wrn chain links

&~ ocoro

After a long period of operation, how
is achain drive usually adjusted?

By peening the connecting link pins
By tightening the chain tension

By replacing the connecting pin

By realigning the idler gears

&~ oo po



